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(54Y CjjOCOS awnPA8i1EHM»^ftEfl>QPMM- 
PWAHHO« 06CAflHC(* KOJIOHHU 



(57) Mbq5p#"«*hh* othocmtc* * cnooo6w» 

POMHHO* OfiCMHW KCMIOHHW B Me$T*MblX M 

rtzoftux c*pi*H*a*. Uenne naoCpeTeHu* bb- 
npawaiewue wj^muHOCTn twnpaa- 
neMM* ae0opMwpo*PMHOfi p8caA*ofr 
xonoMMM, ftiiarroro ■ o6caA*Y*o to/TOHHy cny 
cvaoT fcoflOKH/ Tpy6 e rMApao/m*ec*oft AP- 
pxupyiDiaeft roneaxaa tflQ. naaaiOT a Tpy6u 
Krtj^»cTfa nan pa&WMM Aft*"*"*** fi nptfua- 
bPART era**** nepww^eHwe *oAottn* tpv^ f. 
flr «Ao/ib aunp**A«eMoro yvaerica. npuscw H3 
ta*AO* craAHH npoviw>aA»r nepeMfiweHne 
cojtoww rpy5 c flt OAonv Bwnpa»n«eMoro 

yHACHKA CH*W »fi*p* Hpw pafiCWeM A3a/reiWW 



C 



V1ao6p«TMH« otmophtcb « cnocofca*. 
npti*ieH*e«WM M* /iK*BHAaU*W CM*th* 0&- 

.obom nr^Miitn etJHOCTH. ■ macthqcth. ap* 
Uenvio vwoepeTeMvm aaaaera noamua- 

h*40 8<*KNCTMBHOCTM B*fip&*A*H*« A«$*>P*»- 

po«»umo« ofecxawoa icoaokhu. 

Hz *ao6pa»caMa KOftmaMOBKa. ony- 

tuenMas a o6caAHy>o KO/iowxy *we aunpaa- 
/tpeMoro ynacTKB « cocToaWaa M« 
rnApaanwM«CKoro pacuiwipHTena » **Ae r*A- 
pae/i*vec*oA aopwpyioiuaft rcmoa** c wane- 
mom a** 3anon««H-B MMAitoCTkO 

Tp»HCnopTHO« KOilOMPI« TPy6 H M3n»HpM flfl* 

cnwea ^ma^oc;ti« Tpy6 npw ncmtx<tMC <OMno- 
hobkh cKea**mbi; Ma 4>nr.2 - pa6oTa $op- 
MMpyx>uieA ronoBKVi & abinpa D*»eMOM 
ysacTxa; na <pwr.3 - paapea <(?gpMiipyiomeft 

ro/lOBlCM, 



Cnoco5 BMnpaa^eHKia a^^P^^P 0 ^ 8 ^ 
cCcbAhq^ xonoiwM ocymecTB/tjiioT c/iaayo- 

Cnyc»a*OT k awnpaiwiieMOMv ysarrxy 1 
vonoHHy Tpy6 3 c $opMMpyiomfi* rwoa^o^ 2. 
noA*«T a wipHHy Tpy6 3 jkmakoctv doa pafio- 
Mim A aan«n%feM n itpoMsaojpT nepetnauieMwe 
rononnw tpv6 3 aAOafc uwnpaan^artoroyHacv 
ta a p.pouecca palkwara uwwia. npi^eM pa&h 
sua umkji flpOHaaowr tTBiuwirtO. a na k»xaov» 
craA^M npwaftPA 4 ^ nepeMCu^eKwe koaomhw 
Tpytt BACwib afcinpaBflflej-iaro >MacTKa c«M»y 
asep* npu pa 6cm bm Aaa/ien^ a rwApaMn^- 
c«pA ^opw^pyiou^ ronoBKe. 

Cnoco6 ocyutetTB/iPiOT aieAy»o^M o8pa- 

30M, 

06csA H ^ *ortomia flwaHoTpoM 146 mm c 

1200 m. Matapiian b6caA"ort <cnon»ucw* 
rpynnw hpomhoctm fl ( a n - 6500 *r c/cm c?i - 
- 3800ktc/cm z ). UJa6noMDM A^aMe»poM 12^ 
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mm onpaA«"""M H*npox*>A«Motrw m o6caAno* 
KUnOHM© ha mytvHt \2QOu. Hony**** noCJA* 
«y - wa6non He npoxoflHT. UiafrioM av^^t- 
pot* 118 mm npoxoA«ri. XacTx** raOapm 
4;opMMpyiomaA mnofcKM no AMaMCYpy cocTas- 
nsoT 1 16 MM. 

YcraNOnviM paaAaw*aH*« cecropoa 4 
^opMupywuieA roncBKtf. Ah3m©tp ux padA^vi- 

My xu*aMCT py o6caAwo« xomjhhu ot awBm^tpb 
1 16 mm AO A"a«cTpa 1M mm. 

o>opM M pyioma« ronoatca 2. HacrpoeHKaa 
Ma 3aA*HMuA MdKCHNWVM A^mctp a pac- 

IUWp«HHOM COCrO«HUM, COOTB«TCT«yKl4UMfl HO- 

MHHanw*iOMy am&hbtPY oOcaAHoa xciionMhi. 
DnycK«eTCB kw*« cm»toto ysacrw. 

OnpaAf fla»T ycvm*a. coaAaB***we cox- 
rope mh 4 4>opM^pyiotfic« rartoa** Ha BHyTpan- 
km* AvuNerp o6caAfioA kWWmm 6: 

-7,1 -10* 120*26800icr. 

tac D - 7,1 CM -r BKyTpflWW** wmTP PWw- 
hobo* ynaoTHMWfcHoft HdHiceTU nOA ce*ro- 

L * 10 cm - jvmmq peawwoeo* ynAOTH*- 
TenwMOH Max*e™; 

p - 120 «rc/c*r - pafosec *a6tfi04raa 
ABi^cMiw **akoctw b roaow 2. nojnaep*- 
AftHHoe TewMHecicoft xapaKtspncnMow. 

Qnp«/!\anAaoT y«e*wHoe A3B*eH*4B, coajw 
uae^oe carropaM* it&ioaicw 2, no BwyrpaMH*- 
My AVf«M«Tpy o6caAHO<» *oi»o»ih%c 



D - 26800 - 

- 1410nrc/cM 2 t 



28800 

3<4 *tt -53 



xHOcre* <OKnHCT»; 

t- 0,6 cm - Anwwa xoHxaxra caxropoa. 

Tbwm o6pa30M. yj*eixw«>a Aaoaetfue. co- 
3A»«aeMoc cecropaww no awyrpeiiHeMy A*** 
Merpy o6canwuft xonotmw. cocraaJiaeT AO 
40% Or. 

noAAep*w*aw » rom»ifc 2 paOcwee wsCir 
TQHHoe A«e/ieHW€. paanoe 120 ktc/cm , Tflnyt 

flOAVeMHJtKOM TpyCw 7 BflfipX M COBDPU13WT 

napawft npoxQA fcopMVpyicmefc ronoBKO* sc- 

PC3 CMJITbn^ yvaCTDK 1 o5CAAHOft XQrtOSWbl, 
C03A8B»H Ha O&CAAHVID ROflOHHy KCNTaKTHUC 

w ocenwe Harpysrw. 



Aanae, e&pac»a AaaaaH*a ao wya*. onr 
cxaior fcoMrxxovcy c *opM«pyiomea ^owofc 
2 n«*b CMflToro ysacTKa 1 * coaepuiaiOT *to- 
POh npoxoA h cooTaeTCToeMHo w*t TpetwA 
6 npcxoA CHM3y Mop*. 4^KCwpy« no rwAPa*" 1 *- 
HeeicOMy MHA*K3Topy eeca (rVB) uceawe na- 
•rpyam. 

ftoiiyscHMwecceoMe Marpyaifit cefcAeHW d 

10 AHa/iMSHpya cxeaue narpysxH. oTKCMa«T. 
«m> nocna eTOporo npoxooa qhw cHwsvj/iwb 
f» W%. no cpaaMcwvuo c napawM. a oocac 
rpeTfrero npoxooa ^Ma3S%. 

Oahww, HWWa* nape** npoxoA. mo*<ho 

15 coMwrrw •oflnroMHoe a 3 *^ 814 * § rwApaa^i*- 
Mftccod topMMpyiotue* ronoejce m 6onwuie 120 
crc/CM*, 3 TO otpa»nxR na aen»MMHC ^ohtwk- 
rnM* h occaw k Marpyatcar. Ow* floapaciyi. 
OiW » aoapacT^HMQM oce&o* narpyawi no 

20 rviB, Hen^» Aonyc^arrv. hto6m ce BwrnMHa 
npasbfCHfta 300 KH aonoAHwrenhHO k accy 
jpye «y icofopw* oKymena *©MnoHoa«& c i>op- 
Mitpvww^ rowwuo*. tax KB* BO^MnKaeT 
ofB^HOcrv nopwaa xpy6. 

2B Echm ocwan itarpy^na npM&/i**e<rTc* r 
aroa BBiwwwei hco&coahmo cH*wm> watw- 
iwHoa oaa^eHHe jchakocth a romww 2 & npc- 
A8*3x or 15% <h M npoAWWCHHi npoTWKKy 
chmsy a«ep« Mepaa c*atua y^croic. 

30 CfttOKeme ooeeaix tcarpyso* npw noBTop- 
kmx npovoAine rcwiDexK 2 ca»<AeTCi»Mrr»y«T o 
toM. sro CMBTue o6caAHoa xo/iommm yctpang- 

VTCa. npOkQAMMOCTb ilD KQJWMMe aoccTaMaa- 

awaaerot 

3B <5>opMy/»aH3o6poT8M«a 

Cnoco5 BUfipaanewwfl ^e^opMnpoBaMHOH 
o6caAHo«i xohohmm, ewi»waifWMMft cnycs k 
npaaiineMOMy ysacrxy rpiiMcrtopT kcjm xohoh- 
mm xpyG c r»wa«i»iiHeciCHM pacumpwTB^reM, 
40 noAasry a Tpy6u acHAKOCtM noa paSoMHM A 30 ' 
ftoKtu^M m napawamajwa koto* r py6 anc^t. 
awnpaaiifiB^voroyHacrkca a npouecce pafioyero 
awoia.QTnMHaiotUMAcfl TeM. vrro. c uent>>0 
naauuieHMA *J*>9*tub«octw BMnpaaAwVifl 
45 AB^pMMpoaaHHOA o6cbaho^ icoTOHKij, a xa- 
Hocrve rHApaaflWHBCJtore patuinpuTCAa ^c* 
no^vsyxxT r^pawwccxyo Aopnwpyiomyw 
rofloaxy. np^w peGp^fttfl nwui npo»iv>QA^ 
craAMftHC a na xa^joft ctbaw npoHa©oA»T 
60 napcMCiUCHj^ wtommw Tpy6 aftD/it> awnp^a- 
/jR€Moro ynacpxa cw^ay aa<tpx npn pa6oK8M 
A a«nc»<HH a r*APaiM*H*c*oA flopHi*pyiomaM 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , CT y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors, 
L = 10 cm is the length of the rubber packing ring; 

P= 120 kgf/cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 

mi1 ~ *.D /n - / "314120.5" 

= I410kgffcm 2 , 

where D\ n = 1 2 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% Oy 

Maintaining a working excess pressure in head 2 equal to 120 kgf7cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
1 6% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgtfcm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 1 5% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


! 1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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